HWT Solution

1. Problem 4.4.3

Soln: [zl = iy o] < Xy maricjcalas] < 300 |2]|eo = 0|2 oo

2. Problem 4.4.11

Soln: Let ||z|| = 3, |zi|. Then ||A|| = sup{||Az]|| : ||z|| = 1}. Let A; denote the 5 column

vector of A [[Az|| = [| Zz; Al < Xl Aill < Elasl[[ Al < (max [[A5]]) oy 5] <
max; ||A;]|. Hence ||A|| < max;||4;]|. Now select k so that ||A;|| = max;|[|A;||. Let
z = (0,...,0,1,0,...0) with 1 in position k. ||z|| = 1. Hence ||A|| > ||Az|| = || X z;4;|| =
1A = mas; |4,

3. Problem 4.4.12
1 -1 -

Soln: Small € > 0. ||[A]l; =2+¢€ A7! :€2<
—1+e€ 1

¢ ) A=Y = (2 + ) /€.

k(A) = [[AlL[|ATH] = (2/e+ 1)
4. Problem 4.4.41

Soln: (a) [[Ally = supjyus [zl < sup /il Azllae < supjpums VAllAlLe < VTl
Hence n~Y|A]|> < 7~ Y2||A||c.

(b) [[Alloe = sup [[A2||oo/[2]loc < sup [[Az||a/[|2]|cc < sup v/nl|Az][2/||2]l2 < supv/nl[All2 <
v/nl[All2. Hence n='/2||Al[o < [|A[|2.

() [[All2 = sup [[Az[s/[|z]|2 < sup v/n|[Az||/[|z]|s < sup v/nal|Az[[/|[z|ly < supv/nl[AlL
Vil[Allr So [[Aflz < v/nl|Al]

(@) flzlf = (Xlz)* < (Zle)(21%) < [lellzn. Then [lzfly < Vallzll [IAlL =
supy =1 [[Az|li < sup v/n||Az[|> < sup v/nl|Az[]y = V/nl|Al]>. So n'/?[| Al < n]|Al]..

5. 4.4.42
Soln: k(A) = ||Allc|[A7 oo = 1207.01. ||z — 2[|/|z]| < k(A)(|[b— b]I/][B]])-

IN

b= (4,407 = (404,007, b = (3,5)7,2 = (397,200)T. ||z — #||sc = 200, ||z||ec = 404.
[l = &[1/l||| = 0.49. ([b = bl[/[b]]) = 0.25.

6. Problem 4.6.2

Soln: G =1 — A. Let X be any eigenvalue of G. Let x be a corresponding eigenvector,
7l[ee = 1. Gz = Ao = =30, iy ayr; + (1 — ay)r; = Avg, 1 < i < n. Select i such
that |v;] = 1 > |z;] for all j, then |A| < 3%, ., |ai;| + |1 — ayl. Since A is row diagonally
dominant, |A| < 1.



7. The iteration formula is 2**Y = Gz® +d. If ||G|| < 1, show ||z®) — || < %Hx(k) -

2*=V||, where x is the accurate solution.

Soln: Assume m > k, = z®) — (™) = S 120 _ 2 (+1))

2 — 20| < SZEF [JaHmY) — g,

m— ] - —||G||m—* —
129 — 2t < SEFNIGIFla®D = 2] = |G g1l — 2.

Let m — oo. [[a® — 2(m|| < JEl||2®) — p¢=D).



